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Observations in 1977 and 1978 on soybean plants in Plainview, Texas, 
indicated that leaf cutter bees were active on soybean leaves to obtain the 
necessary round plugs for their egg laying activities in the domiciles pro-
vided. 
From these experiences one could conclude that it would be feasible to 
use ~he alfalfa leaf cutter bee, !i· rotundata to effectively cross-pollinate 
sterile soybean plants, but that these plants would have to have considerable 
isolation from other soybeans except for the chosen male parent. 
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1) The influence of low temperatures on the development and structure of yield 
fonnation of three cold tolerant and a standard soybean variety. 
The amount and stability of the yield of soybeans cultivated under Swiss 
climatic conditions is still unsatisfactory. Breeding studies (Piattini, 
1977; Soldati, 1976) in relation to yield structure under various climatic 
conditions in Switzerland were conducted. It became evident that poor utili-
zation of the available yield potential of different soybean varieties could 
be attributed mainly to low temperatures in the course of the vegetation per-
iod. Therefore, under Swiss temperature conditions, we investigated the cold 
tolerance of three cold tolerant varieties, 1Amurskaja 41 1 (Russia), 'ISZ-7' 
and 1 1-1 1 (Hungary), and a standard variety 1 Gieso 1 (Germany), well-adapted to 
our climate. In this way, the basic work for further breeding, taking cold 
tolerance into consideration, should be established. 
Cold tolerance cannot only be considered with reference to the early 
stages of development; it is also of great importance during other stages, 
especially flowering. Cold tolerance behavior was investigated in growth 
chamber, greenhouse and field experiments with reference to the following 
three factors: (1) influence of the moment of the cold stress in the course 
of vegetative and reproductive development; (2) influence of the duration of 
the cold stress; and (3) influence of the temperature levels. 
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Sensitivity to temperature of two soybean varieties (Amurskaja 41 and 
Gieso) in the course of ve etative and re roductive develo ment: As one of 
the treatments un er glasshouse conditions, the temperature was shifted every 
10 days from the beginning of sowing, from the high level (25/17°C) to the 
lower level (20/l4°C day/night temperature) for 4 or 14 days. 
Vegetative growth was retarded immediately due to the decrease in tem-
perature. This led to a compensation reaction in which, for example, the 
plants under stress formed longer internodes in the upper part of the main 
stem. 
The yielding reaction is, therefore, conclusive for an assessment of 
the cold sensitive stages of the soybean. Even 4 days of cold stress during 
various time periods of vegetative and reproductive development led to a great 
variation in yield for both varieties. The rather cold sensitive Gieso showed 
an increase in cold sensitivity from vegetative stage VI (Fehr and Caviness, 
1977) through V3 until the start of flowering. Amur skaja 41 produced a sig-
nificantly higher yield with the plants which endured cold str~ss during these 
stages than did Gieso. Astonishingly, the highest yield (20 g/plant) was 
produced by Gieso and Amurskaja 41 when the stress occurred at the beginning 
of pod formation. Plants under constantly high temperatures (25/17°C) did not 
achieve this yielding level, probably due to the need for changing tempera-
tures. Constantly cool conditions reduced the yield of Gieso in contrast to 
a stable warm environment. Amurskaja 41 reacted differently in that it pro-
duced higher yields under cooler conditions. The various yielding reactions 
can be explained by the differences in pod and grain number as well as the 
hundred seed weight. 
The effect of the duration of the cold stress: Within a glasshouse 
environment plants of the Gieso, Amurskaja 41, ISZ-7 and 1-1 varieties were 
subjected to cold stress during the Vl, V3 and Rl stages of development. This 
lasted for a period of 10 days or until maturity. The upper and lower temper-
ature levels were readjusted monthly: high temperature variant--18/12, 21/14, 
23/16, 23/18 and 22/15°C; low temperature variant--12/7, 16/12, 19/13, 22/16 
and 20/15°C day/night temperature. 
Vegetative development was greatly retarded or even stopped by the cold 
stress. The compensation reaction to a short period of stress followed rela-
tively quickly. A longer period of st res s could be compensated for only later , 
and only the cold tolerant varieties were able to compensate fully. Dry mat-
ter production per plant (excluding roots) showed that ISZ-7 produced as much 
dry matter under a lasting cold stress as did Gieso in the warm control. The 
pod set, expressed as percentage and based on the maximum number of flowers, 
was significantly higher for plants of the 1-1 variety which had been sub-
jected to a long stress period in all three sensitive stages of development 
(Vl, V3, Rl) as compared with the Gieso variety. The compensation ability was 
exceeded for the Gieso and Amurskaja 41 varieties at these temperatures . The 
high stability of ISZ-7 and I-1 under extreme temperatures was expressed by 
the Harvest Index. ISZ-7 and I-1 demonstrated their cold tolerance character-
istics by producing significantly higher yields under a long period of cold 
stress as opposed to Gieso and Amurskaja 41. The compensation ability of 
these varieties was clearly calculated on the basis of the coefficients of 
variation with regard to the yields of all cold stress treatments including 
the controls in the high and low temperature variants: Gieso, 55.4%; Amurskaja 
41, 79. 1%; ISZ-7, 29.8%; I-1, 29.6%. 
' ' 
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Influence of temperature levels: After a 15-day cultivation period at 
20/15°C day/night temperatures, the Gieso, Amurskaja 41, ISZ-7 and 1-1 varie-
ties were planted under the following three temperature 
scope of a growth chamber experiment: 
regimes, within the 
Temp. 14 4 26 23 7 31 30 
regime days days days days days days days 
1 14/8 18/12 22/16 24/17 23/16 21/16 18/13 = warm (oc) 
2 11/6 15/10 19/13 21/15 23/16 21/16 18/13 = cool (oc) 
3 6/2 11/6 15/10 19/13 19/13 21/16 18/13 = cold (oc) 
The vigor of the cold tolerant varieties ISZ-7 and I-1, under the coldest 
temperature regime, was especially evident in the increased average growth 
rate of the main tiller 70-100 days after sowing, as opposed to Gieso and 
Amurskaja 41, ISZ-7 and I-1 did not exhibit a higher cold tolerance during 
the early stages, but were, however, better able to make good use of the sub-
sequent higher temperatures than were Gieso and Amurskaja. The cold influence 
provoked a considerable delay of flowering and maturity. The relatively high 
correlations between the daily temperature sums in the developmental stages 
from the beginning of flowering up to the beginning of grain formation and 
the yield, verifies the great importance of this developmental period under 
cold temperatures. The I-1 variety exhibited a relatively high rate of pod 
formation within the cold variants (2 and 3) owing to a great increase in 
pods up to maturity, or because of a marked rise in the number of flowers 
which brought about the addition of a relatively high number of pods even 
after flower drop. The I-1 and ISZ-7 varieties are much more capable of uti-
lizing the cold temperatures for grain/dry matter production than are Gieso 
and Amurskaja 41 (Table 1). Whereas all varieties produced a similar yield 
under warm temperatures, ISZ-7 showed a moderate and I-1 a pronounced (signif-
icant) tendency to increase their grain yields under cool and cold tempera-
tures. These increased yields can be attributed to the high number of pods 
and grains as well as to the hundred seed weight. In contrast, Gieso and 
Amurskaja 41 exhibited a strong decrease in yield under cooler temperature 
conditions. 
Table 1 
Grain weight (dry matter) per °C (mg/°C) with reference to the daily 
temperature sums from sowing to maturity (LSD 5% = 1.024) 
Temp. m /°C 
regime Gieso Amurskaja 41 ISZ-7 
warm 5.7 5.2 5.4 
cool 4.7 5.0 5.3 
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l) Studies on Phytophthora rot in soybeans. 
The cultivar 'Tracy• had been extensively used as a parent in breeding 
programs even before Laviolette and Athow (1977) reported that it was resist-
ant to all nine of the identified races of Phytophthora megasperma Drech. var. 
sojae Hildeb. Kilen (1977) reported that Tracy had two major genes for 
resistance to race 1 of the pathogen. His data, based upon segregation of 
the F2 generation, also suggested that the two genes occupied loci different 
from ~1 and~· This paper is a report on the reaction of (1) F2 popula-
tions from the crosses 'Pickett 71 1 x Tracy and Tracy x D60-9647 inoculated 
with race l; and (2) F3 lines from the crosses Tracy x Pickett 71 and 
Pickett 71 x Tracy inoculated with races l and 2 of the pathogen. Pickett 71 
and D60- 9647 have different alleles for resistance at the ~1 locus. The 
reaction of D60-9647 is the same as that for 1 Sanga 1 , and they probably have 
the same resistance alleles. 
Each F3 line was evaluated by the reaction of 10 to 12 plants. Because 
this was too small a sample to distinguish uniformly resistant from segregat-
ing families, emphasis was placed upon the uniformly susceptible families. 
The hypocotyl puncture method of inoculation was used. After inoculation, 
the seedlings were kept in a moist chamber overnight. Notes on disease reac-
tion were taken about 5 days later. 
There was no segregation in the F2 generation of either cross when inoc-
ulated with race 1 (Table 1). These results suggest that one of the genes 
for ~esistance in Tracy is at the ~1 locus. Similarly, there were no sus-
cept i ble or segregating F3 lines when inoculated with race 1 (Table 2). 
